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Overview

DOUG isa 3D viewingtool or graphic engine designed by the Virtual Reality Training
Laboratory at Johnson Space Center. DOUG produces mission specificscene configuration
database(s) that are utilized in major simulations throughout NASA centers. These simulations
include but are not limited to: Simplified Aid for EVA Rescue (SAFER), Space Station Remote
Manipulator System (SSRMS), ground and on-board, Systems Engineering Simulation (SES),
Dynamic Skills Trainer (DST), Space Station Training Facility (SSTF), and activities at the Virtual
Reality Laboratory (VR Lab). The graphics engineisalso used for exploration applications
through the Engineering DOUG Graphics for Exploration (EDGE) tool.

The DOUG applicationis commonly used for Extra Vehicular Activities (EVA) and
Robotics planning, review and situational awareness. It helps prepare crew for tasks required
during theirmission, as well as during Neuro-Buoyancy Laboratory (NBL) training. DOUG is also
used to generate EVA procedure animations that includes both EVA crew procedures and
SSRMS positions for crew review and training onboard International Space Station (ISS). The
use of this software on the ground and onboard
assures a commonality of scene configurations and user interfaces throughout all systems.
DOUG’s visual loads provides 3D graphics and animation capabilities of the ISSand the visiting
vehiclesintheircurrent configuration. Other loadsinclude NBL and DSG configurations to
support other facilities and future missions.

The applicationis suited to run under Microsoft Windows, MAC
and Linux operating systems. DOUG is continuously improving and evolving, this document
aims to address the most commonly used features. For questions of specificfunctionally,
technical support, or feature suggestions contact the VR Lab Team at

This document is export controlled. See cover for full disclosure.
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Downloading and Installing DOUG Software

Procuring Software
= Contact the VR Lab at to procure software.
Note: User must have Administrator privileges to install software

Installation
Windows OS

=  Run setup.exe

= |fsecuritywarning boxes appear select Run anyway and Yes

=  Download - Security Warning Dialog box will appear

= ClickRun

= |f asecond security warning box appears click Run again

= |fyou are givena window that asks for authorization for an unknown publisher
to make changes on your computer click Yes

* Follow installation instructions

= Onceinstallationis complete, DOUG Icon should appear in Desktop. Double click
the icon to launch DOUG.

MAC OS

= Download macDOUG.tar

= QOpen Terminal

» (Cdto directory containing macDOUG.tar file (i.e. “cd ~/Documents/”)
* |nput “tar —xvf macDOUG.tar” in command line to extract contents

» (Cdto “DOUG” folderextracted from macDOUG.tar

" Input“./run_DOUG” to launch DOUG

Obtainingand Installing DOUG Visual Load Package
= Make sure DOUG is closed
= Navigate to DOUG website
= Click Flights

Windows OS
= C(Clickand download desired flight (i.e. Stage_56-6_v7.exe)
=  Download — Security Warning Dialog box will appear
= ClickRun
= |f asecond security warning box appears click Run again
» |fyou are givena window that asks for authorization for an unknown publisher
to make changes on your computer click Yes
=  Setup Dialogbox will appear
= Click Next

This document is export controlled. See cover for full disclosure.
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= Once installation complete, the box will disappear. To verify load has been
installed open DOUG and the new load will be listedinthe “Select Visual Load

Dialog Box”.

MAC OS
»= C(Clickand download desiredflight (i.e. Stage 56-6 v7.txt)
= Save file under DOUG/flights directory
= Change file’s extension from “.txt” to “.pkg”

During DOUG’s start up, the installed flight package(s) list will appear with the visual load(s)
availableinthe “Select Visual Load Dialog Box”. Make sure you have the most current version

loads installed before running DOUG.

Note: The VR Lab updates DOUG’s current mission configuration(s) orload(s) frequently. If
something is significantly wrong in the configuration of the latest release please let the VR Lab

know.

Opening DOUG Visual Load
= Launch DOUG from desktopicon or command line
= Select Visual Load box will appear
= Selectdesiredloadand press OK

i

[ Y| Lowd Select Dislog =il =

Select Visual Load

This document is export controlled. See cover for full disclosure.



Obtainingand Installing DOUG Plugin
= Make sure DOUG is closed
= Navigate to DOUG website
= Click PLUGINS

Windows OS

= C(Clickand download desired plugin (i.e. SaferReview.exe)

=  Download — Security Warning Dialog box will appear

= ClickRun

= |f asecond security warning box appears click Run again

= |fyou are givena window that asks for authorization for an unknown publisher
to make changes on your computer click Yes

= Setup Dialogbox will appear

= C(Click Next

= Once installation complete, the box will disappear. To check installation, run
DOUG and check downloaded feature menu. (i.e. Review Safer Option)

Main Menu and User Interface Overview

® DOUG EVA: Stage_55-6 =

File Display Edit IntSystems Transporters Reconfig Toggles Options Help

This document is export controlled. See cover for full disclosure.
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Main Menu Overview
File Menu

® DOUG EVA: Stage_55-6
File Display Edit IntSystems

Load State...
Save State...
Reset State

Exit

= Load, save, and reset state
o Loading allows user to start workingon a pre-configured scenario since
configuring a scenario takes time (moving APFRs, configuringjoints, etc.)
o Saving a state allows user to save a desired scene configuration.
o Resettingstate will returnto the ‘defaultstate’ and all work done after the
last save will be lost.
= Exit
O Opensquitdialogto terminate program

Display Menu

® DOUG EVA: Stage_55-6
File Display Edit IntSystems Transp

Resize Right-Half
Resize Left-Half

Background...

v I|deal Lighting

One View
Two Views
Three Views

v Show SSRMS Target
Show JEMRMS Target
Show JEMSFA Target
Show SPDM Target

= VR HEADSET
o Ifthe VR hardware is ready and the VR DOUG plugin package is installed,
selecting VR Headset will turn on the DOUG visuals on the connected VR
Head Mounted Display (HMD). DOUG supports multiple HMDs and
controllersincluding VIVE, Oculus, and all of the Windows Mixed Reality

This document is export controlled. See cover for full disclosure.



HMDs. For instructionsin how to utilize the VR hand controllers to navigate
in DOUG, reference the VR Pluginand Controls section.

Background
o Opensa Color Dialog that allows changes to the background color of DOUG's
Main Window
B Color Dialog d
Red: [0 L Selection
Green: D L
Blue: [0 L
Apply ‘ Undo ‘ oK ‘
Ideal Lighting

o Toggles betweenafake ideal lighting (alight source that is coming from the
direction of the camera) and the presentdefaultlighting(alight source from
a specificlocation). When the ideal lighting is on, every component in the
sceneis litand the settings cannot be edited.

One, Two, or three views

o One viewdisplays DOUG Main Window showing'lJimboCam' as the default
camera. Activate the camera by moving the mouse pointerover the window.
Using the right mouse button on the window will display a popup menu
describedin the Popup Menu section. Using the Hot Keys (see Key Cue Card
in the help menu) overthe window will selectand change view to other
cameras.

o Twoviewsdivides DOUG Main Window into two sections. The left sections
shows 'CAMERA D' as the defaultand the right section shows 'CAMERA A' as
the default. Activate the camera by moving the mouse pointerover the
desired window section. Using the right mouse button on a section will
display the popup menu describedin the Popup Menu section. Using the Hot
Keys (see Key Cue Card in the help menu) overthe window will selectand
change view to other cameras.

This document is export controlled. See cover for full disclosure.



o Three viewsdivides DOUG Main Window into three sections. The upperleft
section shows 'CAMERA D' as the default, the upper right section shows
'CAMERA A' as the defaultand the lowersection shows the ‘JimboCam’ as
the default. Activate the camera by moving the mouse pointerover the
desiredsection. Using the right mouse button on a section will display a
popup menudescribedin the Popup Menu section. Using the Hot Keys (see

Key Cue Card in the help menu) overthe window will select and change view
to other cameras.

™ Taroet Hame - <PgUp- ~9~¢M-

=  Show SSRMS, JEMRMS, JEMSFA and SPDM targets
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o Show SSRMS targets displays a shaded 'ghost' SSRMS target model. When
usedin conjunction with PCSDAS, DOUG will receive SSRMS joint angle

information. This informationis also displayed at the bottom of DOUG's main
window.

MERCE Target Name - <PgUp> <PgDown>

Edit Menu
® DOUG EVA: Stage_55-6
File Display | Edit IntSysterns  Trans
EVs »
Modes...
Tree View Editar...
= EVs

o Opensthe Edit System Dialog which is used to manipulate the selected EVA
body. See also the Options Menu Tool Dialogs for more detailsin how to
manipulate EVAs.

= Nodes

This document is export controlled. See cover for full disclosure.



o Opensthe Edit Node dialog that displays all the components or nodes
availableinthe scene. Double clickingon any of theitems inthe listwill open
the Edit Dialog to manipulate that specificcomponent. More details on this
dialogand the Edit Dialog are inthe Other Menu Dialogs section.

1A_BETA =
1A_BETA_CABLES Maodels
1A_BETA_ROTATE

1A_BGA_SHROUD

1A_BMRRM

1A_ROT

1A_SA_BLANKETS Lights
1A_US_Array
1A_US_Array_Ervebpe
1A_cables

1A_ground_test_port
1B_BETA | | Al
e B

Cameras

Systems

= Tree View Editor
=  QOpensthe Tree View Editor Dialog that displays all the nodes availableinthe
scenein a tree view. Double clickingon any of the itemsin the list will open
the Edit Dialogto manipulate that component. More detailsare in the Other
Menu Dialogs section.

Note: The Edit Dialog and the Tree View Editor are color coordinated to Node types. System
Nodes are PURPLE, Model Nodes are BLUE, Camera Nodes are RED and Light Nodes are

IntSystems Menu

@ DOUG EVA:Stage_55-6

File Display Edit IntSystems Transpc

APFR
Antennas
CETA
Cranes
CrewConfig
Robotics
Tools

Truss
- Vs

* ¥ ¥ T ¥ ¥ ¥ v ¥r

= Each Option inthis menu isused to open a specificdialog box that manipulates
selectedjointsitemsand positions such as:

This document is export controlled. See cover for full disclosure.



o To manipulate the configuration of various joints (e.g. APFR, CETA cart swing
arms, solar arrays, SGANT, and WIF extenders, Toolboxes, Cranes, etc.)

o Definenewjointangleson roboticarms
EV1 and EV2 body jointangles

o Reconfigure visitingvehicle attributes

Transporters Menu

® DOUG EVA: Stage_55-6

File Display Edit IntSysterns | Transporters

* Menu allowsuser to change the location of CETA carts along truss rails

Reconfig Menu

sporters Reconfig Toggles Op

Carriers 4
CrewConfig »
Modules 4
ORUs 4
Other 4
Robotics »
RussianSeg *»
>
»
»
| 2

SARJs
Truss
Ws

EVAs

= This menuallowsflightspecificand generic configurations to allow simple changes

in hardware arrangement, including:
o Relocate external stowage carriers

Assign EV1 and EV2 foot restraint locations

MT and CETA cart positioning

Relocate and reconfigure modules

Stow and deployradiators, PAS, etc.

= EVA specific“reconfiguration” animation procedure is available under EVAs tab after
specificpackage installation.

O O O O
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Toggles Menu

Reconfig = Toggles Options Help

v SSRMS_LEE WIF
SPDM_LEE_ WIF

v APFR_1

v APFR2

v APFR 3

v APFR 4

v APFRS

v APFR 6

v APFR_7

v IAPFR_T

v IAPFR 2
APFR_SSRMS
SGANT_ENV

v DOCKING_COMPARTMENT
SPHERE_DARYL
JETTISON_CONE
JETTISON_30_DEGREE_CONE
JETTISON_60_DEGREE_CONE

v EHDC_CP9

v EHDC_CP3

v EHDC_CP2

v EHDC_CP13
2A_ENVELOPE
4A_ENVELOPE
4B_ENVELOPE
2B_ENVELOPE

3A_ENVELOPE

1A_ENVELOPE

1B_ENVELOPE

38_ENVELOPE

PORT_TRRJ

= Quick menu to turn a list of componentsand envelopes onand off, including: EVs,
APFRs, ENVELOPEs, TRRIs, etc.

Options Menu

jles  Options  Help
HAMNDRAILS...

Keep Out Zone...
WiFs...

ORUs & Stowage...
EVA-A-TROM....

Solar Tracking...
Camera Targets...
55RMS Targets...
JEMSFA Targets...
JEMRMS Targets...
SPDM Targets...
SSRMS Proximity...
JEM Proximity...

Camera Groups.

Review SAFER Run...

This document is export controlled. See cover for full disclosure.
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= Selectingany oneitem opensup a specificoption menu. More detail on specific tool
dialogs available inthe Options Menu Tool Dialogs section. These option menus are
available to make reconfigurations easierand some add more functionality to DOUG
to complete specifictasks such as:

o Handles Dialog usedto FLASH specifichandrails. These items are configured
by the VR Lab and are flight specific.

o Keep Out Zone Dialog is used to turn ON/OFF specifickeep out zone areas.
KOZ areas are around most of the antennas on Station in which the EMF
generated by the antenna when operating could possibly endangerthe EVA
personnel. These items are configured by the VR Lab and are flight specific.

o Wifs Dialog is usedto FLASH and link a predefined joint systemto a specific
WIF. These items are configured by the VR Lab and are flight specific.

o ORUs & Stowage opens a ORUs & Stowage Dialog with a list of the available
ORU and stowage devices. Used to FLASH a specificdevice. These items are
configured by the VR Lab and are flight specific.

o SSRMS Proximity opensa SSRMS Proximity Dialog used to setalarms to
monitor the SSRMS when moving close to structure. Distances are user
definedinthe dialog.

o SSRMS Targets opensa SSRMS Targets Dialog used to show and define
SSRMS targets.

o Translation Paths opensa Trans Path Dialog that lists available translation
paths by name. These are configured by the VR Lab and are flight specific.

o Camera Group Dialog lists specificCamera Groups (ISS, EVA, ISS, JEM)
availableinthe DOUG scene.You can selecta camera and applyit to any
view. These are configure by the VR Lab and are flight specific.

Help Menu

Key Cue Card...
User Guide...
DOoOUG Web Site... ~N
About DOUG...

Console

= |ncludesquick helpreferencessuch as:
= Key Cue Card lists hot keys to move around in DOUG and change camera
views.

11
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Note: User cannottranslate around station while cursor is on a dialog box. Move cursor
outside of box for movement. Hot keys are Caps Lock sensitive.

= User Guide openslinkto this amazing User Guide document

= DOUG website openslinkto DOUG’s official site

= About DOUG opens dialogthat displaysinformation about DOUG and its
version. Also allows user to see the scripts, configuration filesand plugins
availableinthe running version of DOUG. This feature is use mostly by
developers oradvanced users to debug and troubleshoot.

= Console opensup a TCL console. This feature is use mostly by developersor
advanced users to debug and troubleshoot.

Pop Up Menu

® DOUG EVA: Stage_55-6 - a X

File Display Edit IntSystems Transporters Reconfig Toggles Options Help

Rulers
Overlays
Lighting Effects
Cross Hair
v Camera Info
Save JPEG
Pick Model to Edit
Pick Model to Toggle Detail
Scene Detail

Assign Camera...

Assign Window View...
Edit Camera
Exit

G Target Name - <PgUp> <PgDown>

= To enable popup menu, use the mouse to right click on the main DOUG window

Rulers Option

Note: Use with caution. Ruler feature is to be use for approximation purposes ONLY.
Measured estimations are not to be use as validated engineering values.

12
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Scene Detail L4

Assign Camera...

——————————————
Overlays 3 Define Red-Ruler
Lighting Effects 3 Define Blue-Ruler
Cross Hair Define Green-Ruler
v Camera Info Define Magenta-Ruler

F} Save JPEG Define Cyan-Ruler

4 Pick Model to Edit Define Yellow-Ruler

l‘ Pick Model to Teggle Detail Red-Ruler Enabled

1]

Blue-Ruler Enabled
Green-Ruler Enabled

Assign Window View... Magenta-Ruler Enabled

Edit Camera Cyan-Ruler Enabled

Exit

Yellow-Ruler Enabled

Click Rulers

Selectdesiredrulerby clicking Define color-Ruler, there are six rulers available to use
simultaneously.

Selectthe desiredruler color, and then click anywhere on structure to set the initial
point.

Continue clicking along desired path dropping waypoints to generate measurement
line segments. Note that the ruler generates line segments therefore it may take
several segmentsto go around structure.

The sum of the segmentdistances will appear on the top portion of the DOUG main
window in the chosen ruler color.

To end the measured line click off structure towards space.

A ruler could be enable or disable by togglingthe color- Ruler Enabled selectionon
the ruler option menu.

13
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= Note: The ruler and the distance approximation values will update accordingly if the
nodes in the scene move.

® DOUG EVA: Stage_55-6 = o X
File Display Edit IntSystems Transporters Reconfig Toggles Options Help

Approx. 26.4° ( 6 segments )

........

Target Name - <PgUp= <PgDown=

Overlays Option
= Lists aselection of jointanglesdisplay on the lower part of the main screen.

14
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® DOUG EVA: Stage_55-6 - O %

File Display Edit IntSystems Transporters Reconfig Toggles Options Help

Rulers >
Lighting Effects 4 APFR SSRMS
Cross Hair
v Camera Info
Save JPEG
Pick Model to Edit
Pick Model to Toggle Detail
Scene Detail >
Assign Camera...
Assign Window View...
Edit Camera
Exit

AL_TOOLBOX_1_WIF
AL_TOOLBOX 2 WIF
IAPFR_1

IAPFR_2
WIF_EXTENDER
WIF_EXTENDER 2

g Target Name - <PgUp> <PgDown>

Lighting Effects Option
Note: To enable Lighting Effects, the Ideal Lighting setting under the Display menu has
to be disabled. Changing Lighting Effects will affect DOUG performance significantly.

Rulers »
|  Overlays B o E
Lighting Effects » Auto-Exposure

Cross Hair Shadows

v Camera Info Ambient-Occlusion
Save JPEG
Pick Model to Edit
Pick Model to Toggle Detail
Scene Detail 4
Assign Camera...
Assign Window View...
Edit Camera
Exit

15
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= Auto-Exposure optiontogglesintensity of the light on the scene makingstructure
appear brighter.

= Shadows option toggles shadows in the scene.

=  Ambient-Occlusion optiontogglesrealisticlighting on scene surfaces based on light
source.

Cross Hair Option
= Toggles cross hair overlayin the center of the main window.

Camera Info Option

= Toggles camerainformation overlay in the selected section of the window if pre-
configuredin the camera configuration by the VRLab. Information such as Field of
View (FOV), Pan (P), Tilt (T) and camera name can be available.

® DOUG EVA: Stage_55-6 <E ] X
File Display Edit JIntSystems Transporters Reconfig Toggles Options Help

Target Name - <PgUp> <PgDown>

Save JPEG Option

= Opensa Save Image Dialog. Allows userto save a screen capture of the DOUG main
window to a JPEG image file format.

Pick Model to Edit Option

= EnablesPick Model mode. Cursor arrow becomes pointerand hovering over models
displays model name at the top of the main DOUG window. This enables userto find
models before selectingthemto edit.

16
This document is export controlled. See cover for full disclosure.



= To selectmodelclickon the desired model and the Edit Model Dialog Box will
appear for that model node.

= To exitthe Pick Model mode, click anywhere on the scene where there are no
models (i.e. space).

® DOUG EVA: Stage_55-6 - [m] X

Click to EDIT : SOYUZ_2

anins®

Transporters  Reconfig Toggles Options Help

e

Target Name - <PgUp> <PgDown>

Pick Model to Toggle Detail Option

= EnablesPick Model to Toggle Detail mode. Cursor arrow becomes pointerand
hovering over models displays model name at the top of the main DOUG window.
This enables userto find models before selectingthem to toggle detail.

» To selectmodel click on the desired model and the details of the selected model will
disappear. A very basic model and texture will be display.

» To toggle model detail back on, selectthe Pick Model to Toggle Detail optionfrom
the Pop Up menuagain and click on the simplified model. Detail onthe selected
model should reappear.
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Scene Detail Option

I Rulers 4

Overlays 4 r
Lighting Effects 4
Cross Hair

Camera Info '
Save JPEG

Pick Medel to Edit

Pick Model to Teggle Detail
Assign Camera... Low
Assign Window View...
Edit Camera

Exit

= Allowsuserto toggle scene detail. Similarto the Pick Model to Toggle Detail option
but appliedto the entire scene (all the models).

= High option rendersthe entire scenein high-resolution mode. Provides more detail.

= Low option rendersthe entire scenein low-resolution mode. Provides less detail.

Assign Camera Option

= Opensa Camera Select Dialog Box with a list of available cameras to selectand
assign to the specificsection of the window. If main window is divide into multiple
sections, right clicking on a specificsection and selecting the Assign Camera option
will only assign the selected camera to that specificsection.

r

_ITVC
LDRI_SENSOR
LDRI_SENSOR_VIEW
MyCamazoid

OTCM_CAMERA_1_N
OTCM_CAMERA_1_W

OTCM_CAMERA_2 N
OTCM_CAMERA 2 W
Port

SAFER_GUY

SGANT 02_FOV

SGANT FOV
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Assign Window View Option

= QOpensa Window Select Dialog Box with a list of available ISS window views to select
and assign to the specificsection of the DOUG window. If main window isdivided
into multiple sections, right clicking on a specificsection and selecting the Assign
Window View option will only assign the selected window to that specificsection.

CUPOLA W
CUPOLA_windo
CUPOLA_window ¢

C U P ':' L ﬁfﬂ_'\."'a'i n d o II."'JI_E

CUPOL A_II.'I'JIi ndo 'u'u'_E

CUPOL }E'-_'u"'.l'i ndow 7
CUPOLA_windo
DC1_Port_Hatch
DC1_Stbd_Hatch_window

J E ['u'] I"'ili n d o '\"'i'_}c'u F T

J E ['u'] _Il'l'lli n d o II'I'JI_ F Illﬁ'll D
LAB_WINDOW

MRM2_Port Hatch_ window

Edit Camera Option

= QOpensa Camera Dialog Box use to manipulate the current camera selectedfromthe
Assign Camera Optionin the Camera Select Dialog box.

2

120.00

) “ ”

0.00 020 040 060 0.80

Exit Option
= Opensa Quit Dialog box to exitthe DOUG program.
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Options Menu Tool Dialogs

The Option Menu inthe Main Menu has a list of toolsto selectfrom. Selectingany one
itemopens up a specifictool dialog. These tool dialogs are available to make reconfigurations
of the DOUG scene and structure easier. Some also add more functionality to DOUG to
complete specifictasks.

HANDRAILS Dialog

]

Handrail Ref. Model == Handrail List: Select to Flash
AIRLOCK - || lAL_0500 -
AMS L_0501
CETA1 L_0502
CETA2 L_0503
COL L_0504
0C1 L_0505
ELCA L_0506
ELC2 L_0507

ELC3 - || AL_0508
Kl |

= Allowsuserto selectareference componentwith handrails on the leftsection (i.e.
Airlock, AMS, ELCs, etc.) Then it populates a list of available handrails on the right
sectionto select. Clickingany handrail from the list will flash the handrail model and
will change the handrail label on the listto red font. Multiple handrails are
selectable at the same time. To stop flashing, click once the desired handrail label

again.
Keep Out Zone Dialog
8
K.OZ Ref. Model == KOZ List: Select to turn OM/OFF
JEM _»|/[BGA_3B_KOZ N |
PROGRESS BGA_4A_KOZ
PROGRESS_2 BGA_4B_KOZ
ROTARY_JNTS PORT_SARJ_KOZ
SERVICE_MODULE PORT_TRRJ_KOZ
SHARP_EDGES STBD_SARJ_KOZ
SOYUZ STBD_TRRJ_KOZ
jw 17 2 f J -
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= Allowsuserto selectareference componentwith keep out zones on the leftsection
(i.e.JEM, PROGRESS, ROTARY_INTS, etc.).Clickinga reference component populates
a list of available keep out zones (KOZ) on the right section to select. Clicking any of
the KOZ from the listin the right section will display KOZ overlays and will change
the KOZ label on the listto red font. Multiple KOZs are selectable atthe same time.
To disable a KOZ from the view, click once on the desired KOZ label again.

® DOUG EVA: Stage_55-6 - [m} X

File Display Edit JIntSystems Transporters Reconfig Toggles Options Help

G Target Name - <PgUp= <PgDown=
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WIFs Dialog

L]

Wif Ref. Model == Wif List: Select to Flash
ESP2 «|/[ESPz_A_01 -]
ESP3 ESP2_A_02
HTV ESP2_F_04
IS5 _BSS J ESP2 F_05
JEMEF ESP2 F_06
JEMELM ESP2_N_10
JENMPM ESP2 P 07 o
LAB .| ESP2_5_03 -

R f ‘ >
Thing to move == MOME - ‘
Select Wif o | ESP2_F_04

0K

= Allowsuserto selectareference componentwith WIFs on the leftsection (i.e.
Airlock, AMS, ELCs, etc.) Then populatesa list of available WIFs on the right section
to select. Clickingany of the WIF from the listin the right section will flash the WIF
model and will change the WIF label on the listto red font. It will also change the
“Select Wif >>” box at the bottom of the dialog to the selected WIF label. Multiple
WIFs are selectable atthe same time to flash but only the WIF clicked last will be
shown inthe “Select Wif >>” box at the bottom of the dialog. To stop flashing,
simple clickthe desired WIF label again.

» The dialogis use to reposition pre-defined joint systems such as APFRs and WIF
Extenders. Selectinga component from the “Thing to move >>"” dropdown menuand
clicking “OK” will reposition and join the selected componentto the selected WIF.
There are not any available “undo” feature. Once component is repositioned, the
only way to undo linkisto linkthe component manually or using this same dialogto
original WIF.
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ORUs & Stowage Dialog

® ORU Dialog x

| ORU List: Select to Flash

-l

i o]

Allows userto select ORUs or Stowage devicesfroma listdialog. Clickingany item
from the list will flash the componentand will change the itemlabel on the listto
red font. Multiple components are selectable at the same time to flash. To stop
flashing, click the desired component label again.

This document is export controlled. See cover for full disclosure.
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EVA-A-TRON Dialog

-]

selected EVA | [ IEENE s---

Relative Translations

X BACK [ FWD <o | > e
Y LEFT/RIGHT < | >
Z UP [ DOWN I

Relative Rotations

P BACK / FWD cd <> |>»
Y LEFT/RIGHT cd <|>|>>
R LEFT/RIGHT cd <|>|>>

Placing Offset From Structure

Pick Location To Place EVA At “

= Allowsuserto place EV Crewmember model anywhere on structure. Using the
“Select” drop down, choose which EVA body to position: body_A (EV1 model),
body_B (EV2 model), body OA(Orlan EV1), body_OB (Orlan EV2), body_VRT (used
on VRT DOUG load). Once a selectionis made, the name of the node should appear
nextto the “Selected EVA” box.

= To place the selected model, clickthe “Pick Location to place EVA At” button and
then click on a location on structure to place model. An offset value from structure is
defaulted to 15 inches but that value can be change on the editentry.

= Once the modellocated, it can be move using the arrows from its relative position.
Single arrow buttons produce small movements, double arrows buttons produce
large movements.

= DOUG usesan estimated 72 inches (6ft) suit model. The EVA crewmemberbody
jointangles articulate using the JntSystems menu EVA Dialog.

Note: If model is not showing up when clicking the “Pick Location to place EVA At”
button and then structure, be sure the selected model node tree is set to visible in
the Edit Model Dialog. Details on the Edit Model Dialog is in the Other Menu
Dialogs section.
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Solar Tracking Dialog

Solar Tracking
I~ Port Solar Array
I~ Star Solar Array

I~ Port Radiator
I~ Star Radiator

= Allowsuserto toggle solar arrays and radiators solar tracking ON/OFF. When
toggledon, solar arrays and radiators will update and move according to DOUG
simulated sun location. When off, arrays and radiators will not move or update and

will retain theirlast location.

Camera Targets Dialog

Camera Targets

Pick View to Get Cur Pos

Flag= " [ Fixed Target

A Updote
< Save targets to Disk »

This document is export controlled. See cover for full disclosure.
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Allows useradd, remove, modify and save camera targets to DOUG run and to a file
for later use.

If Camera target fileis available inthe <DOUG install directory>/targets folder,
DOUG will automatically load available camera targets file.

To selectcamera target from list, select camera target name in the liston the left
panel of the dialog. The name selected will appearin the top textbox on the right
panel. User can modify the name using this text box.

Camera valuescan be inputin their respective textbox on the right panel or by
selecting “Get Current Pos” button and clickingon the main DOUG window to
update all the valuesto the current camera position.

If the “Fixed Target” box is checked, targets are not modifiable. To modify targets,
unselect box first.

To Add/Update target, click the Add/Update button. If adding a new Camera to the
Targets list, the new listitem will appear before the selecteditem, if updating, the
new value will update and saved at the current selected target.

The remove selected target from list click on the “Remove” Button.

Camera Target list modifiedis save for the current DOUG run until the “Save targets
to Disk” button is selected. Once this button is click, DOUG automatically savesa
camera target file in the <DOUG install directory>/targets folderfor lateruse.
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SSRMS Targets Dialog

S

SSHR:
S5HY:
SS5HP:
SELP:
SWRP:
SWRY:
SWRER:

Get Current Pos

Flag= [ Fixed Target

- Remove Add/Update

[~ SSRMS ¥ Targ SSRMS < Save targets to Disk >

Allows useradd, remove, modify and save SSRMS targets to DOUG run and to afile
for later use.

If SSRMS target file isavailable inthe <DOUG install directory>/targets folder, DOUG
will automatically load available SSRMS targets file.

To select SSRMS target from list, select SSRMS target name in the liston the left
panel of the dialog. The name selected will appearin the top text box on the right
panel. User can modify the name using thistext box.

Use edit text box to input SSRMS angle values or selectthe “Get Current Pos” button
to update all the valuesto the current SSRMS position.

If the “Fixed Target” box is checked, the targets cannot be change. To modify
targets, unselect the box first.

To Add/Update target, click the Add/Update button. If adding to SSRMS Targets list,
itemwill appear on the list before the selecteditem, if updating, new values will be
shown and save to the current selected target.

The remove selected target from listclick on the “Remove” Button.

SSRMS Target list modifiedis save in current DOUG run until the “Save targets to
Disk” button is applied. Once this button is click, DOUG automatically savesa SSRMS
target file inthe <DOUG install directory>/targets folderfor later use.

Selecting “Targ SSRMS” in the bottom leftsection will apply angle valuesto the
target SSRMS.
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= Selecting “SSRMS” in the bottom leftsection will apply angle valuesto the real
SSRMS.

JEMSFA Targets Dialog

-]

JEMSFA Targets

Get Current Pos

Flag> | [ Fixed Target

. hd Remove I Add/Update I

v SFA [~ Targ SFA < Save Targets to Disk >

= Allowsuseradd, remove, modify and save JEMSFA targets to DOUG run and to a file
for later use.

= |f JEMSFA target file isavailable inthe <DOUG install directory>/targetsfolder,
DOUG will automatically load available JEMSFA targets file.

= To selectJEMSFA target from list, select JEMSFA target name in the liston the left
panel of the dialog. The name selected will appearin the top textbox on the right
panel. User can modify the name using thistext box.

= JEMSFA values modify by inputting valuesin their respective edit text box on the
right panel or by selecting “Get Current Pos” button to update all the valuesto the
current JEMSFA position.

= |fthe “Fixed Target” box is checked, the targets can’t be change. To modify targets,
unselect box first.

* To Add/Update target, click the Add/Update button. If adding to JEMSFA Targets list,
new list item will appear before selected item, if updating, new values will update
and save to the current selected target.

*» The remove selectedtarget from listclick on the “Remove” Button.

= JEMSFA Target list modified only applies forcurrent DOUG run until the “Save
targets to Disk” button selected. Once this button is click, DOUG automatically saves
a JEMSFA target file inthe <DOUG install directory>/targetsfolderfor later use.
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= Selecting “Targ SFA” in the bottom left section will apply angle values to the target
JEMSFA.
= Selecting “SFA” in the bottom left section will apply angle values to the real JEMSFA.

JEMRMS Targets Dialog

-]

JEMRMS Targets

Get Current Pos

Flag= | [ Fixed Target

p hd Add/Update

¥ RMS [ Targ RMS < Save Targets to Disk >

= Allowsuseradd, remove, modify and save JEMRMS targets to DOUG run and to a file
for later use.

= |f JEMRMS target fileisavailable inthe <DOUG install directory>/targets folder,
DOUG will automatically load available JEMRMS targets file.

= To selectJEMRMS target from list, selectJEMRMS target name inthe liston the left
panel of the dialog. The name selected will appearin the top text box on the right
panel. User can modify the name using this text box.

= JEMRMS modify by inputting valuesin theirrespective edit textbox on the right
panel or by selecting “Get Current Pos” button to update all the valuesto the
current JEMRMS position.

= |fthe “Fixed Target” box is checked, the targets are not selectable. To modify
targets, unselect box first.

» To Add/Update target, click the Add/Update button. If adding to JEMRMS Targets
list, new list item will appear before selected item, if updating, new values will
update and save to current selected target.

= The remove selectedtarget from listclick on the “Remove” Button.
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JEMRMS Target list modifiedis save for the current DOUG run until the “Save targets
to Disk” button is selected. Once this button is click, DOUG automatically savesa
JEMRMS target file inthe <DOUG install directory>/targets folderfor later use.
Selecting “Targ RMS” in the bottom leftsection will apply angle valuesto the target
JEMRMS.

Selecting “RMS” in the bottom left section will apply angle valuesto the real
JEMRMS.

SPDM Targets Dialog

o Targets _

BR:
A15R:
A15Y:
A15P:
ATEP:

ATWE:
ATWY:
ATWER:
A25R:
A25Y:
A25P:
AZEP:
AZWEP:
AIWY:
AZWER:
EQTP:

Get Current Pos

Remove Add/Update
A

[w SPDM [ Targ SPDM < Save targets to Disk »

Allows useradd, remove, modify and save SPDM targets to DOUG run and to afile
for later use.

If SPDM target file is available inthe <DOUG install directory>/targets folder, DOUG
will automatically load available SPDM targets file.

To select SPDM target from list, select SPDM target name in the liston the left panel
of the dialog. The name selected will appearinthe top text box on the right panel.
User can modify the name using this text box.
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SPDM values changes by inputting valuesin theirrespective text box on the right
panel or by selecting “Get Current Pos” button to update all the valuesto the
current SPDM position.

If the “Fixed Target” box is checked, targets will not change. To modify targets,
unselectbox first.

To Add/Update target, click the Add/Update button. If adding to SPDM Targets list,
new list item will appear before selected item, if updating, new values will update
and save to the current selected target.

The remove selected target from list click on the “Remove” Button.

SPDM Target list modifiedis save for current DOUG run until the “Save targets to
Disk” button selected. Once this button is click, DOUG automatically savesa SPDM
target file inthe <DOUG install directory>/targets folderfor later use.

Selecting “Targ SPDM” in the bottom left section will apply angle values to the target
SPDM.

Selecting “SPDM” in the bottom left section will apply angle valuesto the real SPDM.

SSRMS Proximity Dialog

-]

Base Boomn Dist (in):
Elbow Dist (in):

Tip Boom Dist (in):

T Audio Alarm [ Visual Alarm

[ Mearest Vector Enable

[ Proxy Monitor Enable

Allows userto enable monitoring of individual SSRMS components: Base boom,
elbow, and tip boom. Components will flash cyan when the specified envelopis
violated. It enables by checking the “Proxy Monitor Enable” box.

Enablingthe “Audio Alarm” box turns on an audio alarm when the SSRMS gets close
to structure.

Enabling “Visual Alarm” box turns the SSRMS arm model yellow when the SSRMS
gets close to structure.
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= The size of the envelope onindividual arm component modifies by editing the values
of each respective componentin the text box nextto them. Values are represented
ininches.

JEM Proximity Dialog

-

UpperBoom Dist (in):

LowerBoom Dist (in): _

[ Audio Alarm [ Visual Alarm

¥ Mearest Vector Enable

[ Proxy Monitor Enable

= Allowsuserto enable monitoring of individual JEMRMS components: Upper boom,
and lowerboom. Components will flash cyan when the specified envelopisviolated.
It enables by checkingthe “Proxy Monitor Enable” box.

=  Enablingthe “Audio Alarm” box turns on an audio alarm whenthe JEMRMS gets
close to structure.

=  Enabling “Visual Alarm” box turns the JEMRMS arm model yellow when the JEMRMS

gets close to structure.
= The size of the envelope onindividual arm components changes by editingthe
values of each respective componentin the textbox nextto them.
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Translation Paths Dialog

o

Trans Path »>

WL to SO via CETA spur

AL to FGB

AL to Z1 Starboard ETSD
AL to Z1 Port ETSD

WAL to Russian Dc

AL to Service Module aft end:

WL to Service Module aft end -

=

Handles within path

L_0554
L_0550
L_0544
L_0543
L_0511
L_0510
L_0509
L_0508
L_0507
MODE1_0123
MODE1_0100
PIA1_0001
PI1A1_0002
PIA1_0003
PIA1_0004
GB_1035
GB_1036
GB_1037
GB 1038

2

= Allowsuserto enable flashing of all the handrails ina pre-defined translation path.

= Selecta Translation path from the list on the leftsection of the dialog, once selected,
the listof handrailsin the selected path will populate on the right section of the
dialog. All the handrailsin the list will automatically toggle on and the font of the

labels will be red.

= To disable flashing, click on the enabled translation path name from the list on the

leftsection of the dialog.

Note: Translation Path Dialog does not have the ability to save new paths. A new state
for a defined desired path are save. To have a new translation path defined in the
Trans Path Dialog, contact the VR Lab to have one included with the next released

load.
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Ext HD Cam Dialog

# Ext HD Camera Dialog >
[EHDC#1->|  [(Attached to ETVCG CP-5)|
HFOV (deg): < | | 1017 -
ZOOM (mm): < | 206.03 ™
|EHDC #2 -» - \(Attached to ETVCG ol
HFOV (deg): < | | 34.87 >
ZOOM (mm): <| | 57.04 B
|EHDC #3 -» - (Attached to ETVCG cp-a}i—
HFOV (deg): < | | 2218 >
ZOOM (mmj: B | 91.41 B
|EHDC 24 -> o |(Attached to LAB ETVCG) o
HFOV (deg): =< | | 9.13 >
ZOOM (mm): | | 230.02 ™

= Allowsusercontrol HFOV and Zoom values for specificHD cameras. User can either
input a numerical value, or use the arrow buttons to increase or decrease values.
HFOV valuesare in degreesand Zoom are in millimeters.

= To change DOUG view to specificEHDC camera, use the pop up menuand select the
Assign Camera option. Change Cameras using the Camera Select Dialog.
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BRT Handrails Dialog

-]
Components ERT handrails
Airlock BRT Handrails R [[YRGGH -]
Columbus BRT Handrails L0501
ESP2 BRT Handrails L0502
JEM ELM BRT Handrails AWL_0503
JEM PM BRT Handrails WL_0504
Lab Module BRT Handrails WWL_0505
MBS BRT Handrails IAL_0506
Node 1 BRT Handrails \IWL_0507
Node 2 BRT Handrails L0503 1
PMA 1 BRT Handrails IAL_0509
PMA 2 BRT Handrails WL 0510
PMA 3 BRT Handrails IL_0511
P1 Truss BRT Handrails WL_0512
P3 Truss BRT Handrails WL_0513
P4 Truss BRT Handrails IWL_0518
P45 Truss BRT Handrails IAL_0519
PG Truss BRT Handrails L0520
S0 Truss BRT Handrails IWL_0521
%1 Truss BRT Handrails IWL_0522
53 Truss BRT Handrails WL_0523
54 Truss BRT Handrails — | |AL_0524
55 Truss BRT Handrails IWL_0525
56 Truss BRT Handrails IAL_0526
Z1 Truss BRT Handrails - | |AL_0527
Kl Kl

= Allowsuserto highlight green all available BRT Handrails on a selected component.

= To select, clickdesired component from the components liston the leftsectionon
the dialogwindow. The BRT handrails liston the right section on the dialogwindow
will populate. All handrail available will highlight green and labels will be red.

= To disable flashing, click on the enabled component name from the list on the | eft
section of the dialog.
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MUTEE-A-Tron Dialog

]
Handle Ref. Model = > List: Select to Flazh
AIRLOCK | [AL_0552 B
AMS AL_0553
CETA1 AL_0554
CETAZ2 AL 0555
COL AL_0556
DCA AL _ 0557
ELCA1 AL_0558
ELC2 AL 0559
ELC3 AL 0560 J
ELC4 AL_ 0561
EP_HTV3 AL_0562
EP_HTV4 - ||| |[AL_0563 -
Kl < [ »
Thing to move >> MEM_ATT — ‘
Selected Handle = = AL_D55T
OK

= Allowsuserto relocate MUT EE to a selected handrail on structure.

= To viewa listof handrail options, clickon a desired reference model on the left
section of the dialogbox. A handrail list will populate on the right section of the
dialogbox. Selecting any of the handrails on the list will flash the modelin the DOUG
view. The dialogallows the selection of multiple handrails to flash on but the last
selected handrail name will appearin the textbox nextto “Selected Handle”.

= To move MUT EE select “MBM_ATT” from the “Things to move” drop down menu,
selecta handrail and click “OK”. The MUT EE model will relocate to the selected
handrail.

= To modifythe angle position of the MUT EE, use the MBM JNTS dialog box underthe
IntSystems > Tools > MBM JNTS Option in the main menu.

» To stop handrail(s) or MUT EE model from flashing, click on the handrail label in the
liston the right section of the MUTEE a-tron dialogbox.
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Camera Groups Dialog

 Camera Group Dialog et

I | I Cameras
1SS | [Evi_3mm |
1SS_JEM ' Eyepoint
1_Eyepoint
1_6MM
' 12MM
1._12MM

Camera Groups

= Allowsuserto selectand apply a camera view from a pre-defined cameragroup.

= To selectacamera, clickon a desired Camera Group from the listin the leftsection
of the Dialogbox. A list of available cameras will populate on the right section of the
dialogbox. Click on the desired camera from the list and the label will turnred and
the cursor will become a pointer.

= To applycamera viewto DOUG window, selectthe main DOUG window or the
desired section of the DOUG window to apply the camera.
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ORU-A-Tron Dialog

8 ORU-A-Tron Dialog X
I Stowage Places » I Stowage Sites | I Frams - Stage_353-6
ORBITER Il HPGT INTERF COL_SOLAR_FRAM
TRUSS HPGT_INTERF . C _FRAM
AIRLOCK HPGT_INTERF 3 C _FRAM_ALT
ESP1 HPGT_INTERF : C _FRA
ESP2 HPGT_INTERFACE_05 C _FRAM_ALT
ESP3 C
COLUMBUS
HTV3_EP
JEM_EF
JLM
SPDM e
ELC1
ELC2
ELC3 -
K JJ
NEWW LINK: HPGT_INTERFACE_(1 COL_SOLAR_FRAM
APPLY

= Allowsuserto relocate ORUs to pre-defined stowage sites on structure.

= To selectwhich ORU to relocate, click to select desired ORU FRAM from the list on
the right section of the ORU_A_Tron Dialog. Clickingthe ORU will update the “NEW
LINK” text underthe “Frams — Stage” list section.

» To selectdesired destination stowage site, selecta Stowage Place from the liston
left section on the dialog. A list of stowage sites on the selected stowage place will
populate on the middle section of the dialog. Click the desired stowage site in the list
on the middle section of the dialog. Clicking the stowage site will update the “NEW
LINK” text underthe “Stowage Sites” list section.

= To relocate ORU to new stowage site, afterselecting ORU and site, click the “APPLY”
button. ORU will relocate to selected site and will flash cyan. To stop flashing, click
the selected ORU from the list.
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Other Menu Dialogs

Edit Node Dialog

a2

ve_arock B

VR_BOOTS_A Models
VR_BOOTS_B J
VR_BOOTS_OA
VR_BOOTS_OB
VR_BOOTS_VRT
VR_CAMERA Lights
VR_DCM_A
VR_DCM_B
VR_DCM_OA

VR_DCM_OB
VR_DCM_VRT | -
Jd f

Search:
| VR_

Cameras

Systems

Note: The terms “node” and “model” is use loosely when using DOUG. For clarification, a
node in DOUG can be a model, a camera, a light, or a system. A model is a specific type of
node that has geometry and textures in the DOUG scene.

Allows userto search and select node to modify. Find the dialog under the Main
Menu > Edit > Nodes...

To search for node, type a name or part of a name in the “Search” textbox at the
bottom of the dialogbox. If the type of node is recognized, clicking any of the
specificnode buttons on the right side of the dialogbox will filterthe search to the
selected node type.

The node types are color coordinated throughout dialogs: System Nodesare purple,
Model Nodes are blue, Camera Nodesare red and Light Nodes are

Double-clickingonany node on the list will pop up its respective Edit Dialog Box. For
example double clickingon a node that is a model will populate a blue Edit Model
Dialog box and selectinga node that isa system will populate a purple Edit System
Dialog box. These Edit Dialogs are describedin detail in the followingsections.

Every node has a hierarchy, which can be visualized in the Edit > Tree View Editor Dialog. This
means every node has a “parent” and may or may not have a “child”. For example, the
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VR_AIRLOCK model node has parent node VR_Node1l and multiple childreni.e. handrails,
toolboxes, etc.

Edit Model Dialog

-]

B |

r

¥ Mode Visible Tree Visible Y
[ Node Highlight Tree Highlight i
[~ Node Flash Tree Flash i

e

l_ MNode Transparent Tree Transparent :

VR_Node1

i

= Allowsuserto modifylocation and orientation of a selected model. Also allows user
to toggle specificmodel attributes such as visibility (hiding/showing model),
highlight (orange highlighting), flash (flashing cyan) and transparency. These
attributes can be toggle for the whole model tree as well. Use this dialog with
caution. Modifying any of the values in this dialog could alter the scene’s original
configuration.

= There are multiple waysto select model to modify:
o From the Edit Menu > Nodes... > Edit Node Dialog
o From the Pop Up Menu > Pick Model to Edit and click the desired model from the
scene.
o Typingvalidmodel node name in the “Name” text box at the top of the Edit
Model Dialog box.
®» To modifythe location and orientation of the model:
o Type the valueinthe respectivex,y, z, pitch, yaw, and roll text boxes or use the
arrow buttons. When typing values, pressing enterafter inputtinga value will
apply position or orientation changes to model.
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o One arrow buttons increase or decrease the value in smallintervals, double
arrows buttonsincrease or decrease the valuein large intervals. The model’s
location and orientation will update as buttons are pressed.

o Clickthe x, v, z, pitch, yaw, or roll buttons will repositionthe model to the
original configuration until the Edit Model Dialog box is closed. Once changes are
apply and the Dialogis closed, the last values setare the new configuration
values and the original values will be lost.

To toggle specificmodel attributes:

o Clickon the check box next to “Node Visible”, “Node Highlight”, “Node Flash”, or
“Node Transparent” to toggle model visibility, highlight, flashing, and
transparency respectively. Multiple attributes can be applied simultaneously.
Attribute flag applied will populateinthe “Flags” text box.

Clicking “Tree Visible”, “Tree Highlight”, “Tree Flash”, or “Tree Transparent” will

propagate attribute through selected node and all its children. For example if

VR_AIRLOCK model node isselected and the “Tree Flash” button is click the airlock

model will flash cyan includingits children handrails, ORUs, etc.

The Edit Model Dialog box also displays the current selected node’s parent in the

“Parent” Text box at the bottom of the dialog.

To change model node parent node:

o Type validnode name in the “Parent” text box at the bottom of the Edit Model
Dialog box and press enter.

o The node’s parent will automatically update along with the positionand
orientationvaluesrelative to the new parent node. To center selected model to
new parent node, set all position and orientation valuesto zero.

Click the “EditParent” button in the Edit Model Dialog to change the selected model

node to the parent node.
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Edit System Dialog

v Node Visible
[ Mode Highlight

[~ Node Flash Tree Flash
[ Mode Transparent Tree Transparent e

-

= Allowsuserto modifylocation, orientation and attributes of a selected system. This
dialogis similarto the previously described Edit Model Dialog. The difference
betweena systemnode and a model node is that a system node has no geometry or
texturesin the DOUG scene. A system node is usually a parent node that is used to

Tree Highlight

control the position, orientation and attributes of multiple children model nodes.
For example any EVA body is made up of a torso model node, upperlegs model
node, lowerlegs model node, etc. The body_A system node is the parent node to all
those model nodes, thus modifying the values and attributes of the system node
controls all children nodes. System nodes make moving multiple joint systems more
efficient. Use this dialog with caution. Modifying any of the values in this dialog
could alter the scene’s original configuration.
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Extra Features and Plugins

EVA Reconfig Load Review

The VRLAB Team generates a DOUG EVA Reconfigload for each EVA procedure. A
package will provide the specificEVA configuration, including the EVA reconfiguration
animations.

To review an EVA procedure the correct EVA package has to be installed and the specific
EVA visual load has to be loaded. In the Reconfig>EVAs menu select the desired EVA. Once
selected the Reconfig Dialog Box will appear.

® DOUG EVA:US_EVA_CP13_LEE_LUBE

File Display Edit JIntSystems Reconfig Toggles Options Help

Carriers v |
CrewConfig » |
Modules » |
ORUs
Other
Robotics

RussianSeg
SARJs
Truss

e
B~ v v v v>vyv«w
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Using the Reconfig Dialog Box, the EVA procedures animation can be reviewed by
clickingon each stepin the Reconfig Dialog box. When the stepis highlighted red, the
procedure animationis in progress.

e

File Display Edit JIntSystems Reconfig Toggles Options Help

EV2_Egress_Airlock_with_CL_and_Med_ORU_Bag
EV2_Translate_to_Stow_Bags_then_to_port_CETA
EV1_Translate_to_EOTP/SPDM
EV1_EOTP_Fuse_Remove
EV1_EOTP_Fuse_Replace
EV1_Translate_AL_for_MBSU/MLI_Remove
EV1_Translate_and_MBSU/MLI_Remove
EV1_Translate_to_AL_for_ETVCG_ORU_Bag
EV1_Translate_to_CP13_Worksite
EV1_Stow_ETVCG_ORU_Transition_to_EV2
EV2_Retrive_and_lnstall_APFR_07

E\/2 Innrace ADER and mne ta £D2

=

Target Name - <PgUp> <PgDown>
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Virtual Reality (VR) Plugin and Controls

The VR Plugin optionis available for install wheninstalling DOUG 1.72. If the machine
the DOUG software isinstalledis VR ready, then the installer will notify the user that the VR
pluginis available.

Once VR add-on pluginisinstalled, selecting Display>VR HEADSET will turn on the DOUG
visualson a connected Head Mounted Display (HMD). This optionis only available if the VR
add-on pluginisinstalled. DOUG supports multiple HMDs and controllersincluding VIVE,
Oculus, and all of the Windows Mixed Reality HMDs. To set up specificHMDs, follow specific
device installation guide provided by the manufacturer. This guide assumes MR/VR hardware
has been successfullyinstalled and HMD and controllers are connected, on, and tracking.
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Once the DOUG visualson the HMD are “enabled”, the user will be able to see and
navigate the scene in VR. The computer screen will mirror what the user isviewingunderthe
HMD. The DOUG VR pluginfunctionalityisfor visualization only. The user can navigate around
the structure using the hand controllers and climb around usingtheir virtual hands.

rrrrr

TargetName - <PgUp> <Pg0own>

Most VR/MR hand controllers have similarinputbuttons. DOUG interaction using any
hand controllershould be the same throughout. In this userguide, the “MR” controllers are
used as an example. Specificmovementand interaction are achieved using eitherthe leftor
right controllerinput. Leftand Right hand controllertracks VR leftand right gloves respectively.

Thumbstick /
[=]

Touchpad
Menu button

Windows
button

Grip button \‘)\

Select trigger
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Left hand controllerinputs:

Thumb stick functions as kinematictranslation (forward, backward, left and right) fly
around with reference to HMD pointingdirection (if you want to go down, look
down and move joy stick forward)

Index finger Select Trigger depression activates VR glove grasp

Menu Button resetsto EVA start position

Windows Button brings user into MR Holodeck, not desired when movingaround in
the DOUG scene. To return to DOUG, remove HMD and re-don it. Unfortunately, this
button is defaulted by Microsoft and cannot be disabled. Yet ©

Right hand controllerinputs:

Index finger Select Trigger depression activates VR glove grasp

Windows Button brings user into MR Holodeck, not desired when movingaround in
the DOUG scene. To return to DOUG, remove HMD and re-don it. Unfortunately, this
button is defaulted by Microsoft and cannot be disabled. Yet ©

Interaction:

Hand controllers grasping (Select Trigger) gestures can be utilize for physics contact
and grasping in VR environment.

When both hand controllers have the Select Trigger button pressed (grasp gesture),
the last one to grasp is the hand that controls the body movementand rotation. This
enablesa simple hand over hand locomotion method.

a7
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Gamepad Plugin and Controls

The Gamepad Pluginis available by default with the DOUG 1.9 release. This plugin
allows the user to utilize agamepad to navigate the DOUG scene in addition to the keyboard
controls. DOUG supports any gamepad/controlleri.e Xbox, Logitech, etc. For this Guide the
Xbox controller buttons shownin the diagram will be used to explainthe controls. Note that

the same controls applyto any other gamepad. Gamepad must be connected to the computer

running DOUG and appropriate drivers must be installed BEFORE launchingthe DOUG

application. If gamepad is connected after DOUG initialization, controls may not work properly.

Left Bumper — Rotate camera view counter clock wise
Right Bumper — Rotate camera view clock wise
Y Face Button — Tilt camera view up
A Face Button — Tilt camera view down
X Face Button —Pan camera view left
B Face Button — Pan camera view right
Left Stick
o Up — Move camera up
o Down - Move camera down
o Left—Move camera left
o Right — Move camera right
Right Stick
o Up-—Zoomcamerain
o Down—-Zoom camera out
Start Button — Speed up camera movement
Back Button — Slow down camera movement

Left trigger Right trigger

M- Connect - ’/’l
(—"_“A—--- Right bumper
—_—

\—— Face buttons

Left stick

Directional pad  Right stick
(D-pad)

This document is export controlled. See cover for full disclosure.
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Telemetry Feature

The telemetryfeature supportslive stream data from the ISS to DOUG. When enabled
the feature updates DOUG components (models and nodes) in real-time via ISP server.
Selectingthe Options Menu >Telemetry option will show the available Telemetry Data Streams:

= Mobile Servicing System (MSS) (includes the SSRMS, MBS and SPDM)
= Solar Array AlphaRotary Joint (SARJ)
= Japanese Experiment Module (JEM)

To view the jointvalues of the respective robotic system. The Display Menu > Show
SSRMS Telemetry/Show JEM Telemetry/Show SPDM Telemetry toggle will display selected
systems’ anglesin the information panel at the bottom of the DOUG main window.

 DOUG EVA: Stage 566 - o x
File _Displa s Transporters Reconfig Toggles Options _Help

Camera Targets...
SSRMS Targets...
JEMSFA Targets...
JEMRMS Targets...
SPOM Targess...

SSRMS Prosimity.
JEM Prosimity..

B E F B ®
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NBL Visual Load

The NBL visual load providesthe NBL configuration model stack and options. At DOUG
start up, selectthe “NBL” visual load. This will run DOUG with an NBL configuration with all the
nodes and structures neededto set-up a scenario for pool training. A list of components will be
availableinthe NBL Set-Up Dialog under the Options Menu. In the NBL Set-Up Dialog, clickinga
desired node will bring up an Edit Model Dialog. To modify node location and orientation, use
the Edit Model Dialogas desired.

[ NBUSTRUCTS: Select to Edit
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SAFER Run Review Tool

The SAFER Review tool is a plugin available through the DOUG website and not included
in the default DOUG 1.72 release. For instructions on how to download, reference the
Obtainingand Installing DOUG Plugin section. This plugin allows the user to load a recorded
SAFER run data text file (provided by the VR Lab team after SAFER sim class) and review
simulation data, hand controllerinputs and rescue flight trajectory.

=  Once installed successfully, tolaunch the SAFER Review Menu dialog click on the
Main Menu > Options > Review SAFER Run... option.

Options  Help

HAMDRAILS...
Keep Out Zone..
WIFs...

ORUs & Stowage...
EVA-A-TROM....
Solar Tracking...
Zamera Targets...
S5RMS Targets...
JEMSFA Targets...
JEMRMS Targets...

SPDM Targets...
S5RMS Proximity...
JEM Proximity...

Camera Groups.

Review SAFER Run...

The SAFER Review Menu Dialog box will open up. To review a SAFER run:

= Clickthe “Select SAFER Run for Review” button at the top of the dialogbox. A file
selectiondialogwill appear.

= Navigate to the desired SAFER run data text file and selectit. Once selected, the data
will load automatically and the yellow trajectory trail line will appearin the main
DOUG window.
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© DOUG EVA: Stage_55-6

File Display Edit IntSystems Transporters Reconfig Toggles Options Help

Select SAFER Run for Review

I testing_sim_output_07-27-2018_10-30.6¢
Slide through Data Points:

[~ Show Hand Controller Inputs
" Show Sim Data

I~ Show All

[~ Change Camera Views

Play | Stop | Finishl

Target Name - <PgUp= <PgDown>

Once the selected SAFER run data is loaded, the userisable to review the data usingthe
SAFER Review Menu.

* To toggle hand controllerinputs visualization and/or simulation data select the
“Show Hand ControllerInputs” and/or “Show Sim Data” checkbox. A hand controller
will appear and display the inputs commanded at specificpointsinthe run.
Simulation data can also be displayed for that specificpoint. These will appearon
the lowerleft corner of the main DOUG view.
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= To playthrough the data click the “Play” button at the bottom of the dialog.

= To stop the playback at any time, click the “Stop” Button at the bottom of the dialog.

= To slidethroughthe data points, use the sliderin the dialog or the “f” keyboard
button to move forward on the trail or the “b” keyboard button to move backwards.
To move at larger increments, hold down the left “Ctrl” keyboard button while
pressing “f” or “b”.

Note: The “Play” button can be used at any time and will start playback at the last position
selected on the slider or with the keyboard buttons.

During playback or whenssliding through data points, the hand controller (if enabled)
will show exaggerated inputs as well as axis lines. It will also show GN2 percentages, thruster
lights, AAH lights and Rot/Tran mode inputsfor the selected data point. An EV body will appear
on the trail to representthe specificpointin the data set. The EV body will be oriented
accurately to the EV body position during the SAFER run. For clarity a red +X axis line has been
added to the EV model to show the forward orientation.

® DOUG EVA: Stage_55-6

(-]
Select SAFER Run for Review

| testing_sim_output_07-27-2018_10-30.txt
Slide through Data Points:

¥ Show Hand Controller Inputs
¥ Show Sim Data

¥ Show All

[~ Change Camera Views

Play | Stop | Finishl

S Target Name - <PgUp> <PgDown>

= To change camera views, selectthe “Change Camera Views” check box. The Main
DOUG window will splitintothree views. The bottom view will become the default
main view (JimboCam), the top leftview will become a close up EV view and the top
right view will become the EV eye view. These views can be changed to the default
DOUG view by disablingthe “Change Camera Views” checkbox.
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¥ Show Hand Controller Inputs

¥ Show Sim Data
“ Show All
# Change Camera Views

Play | st Finish >
1o Tgsitame - <#5Up -+ glomn

To selectanother datafile, click the “Select SAFER Run for Review” button again to
load a differentfile. Once selected, the trail will automatically update to the new

selected data file.
To clear the trail and exitreview mode, click the “Finish” button.
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Specific Task Examples

Placing Scoops on ORUs

Open the Edit Node Dialogusing the main Menu > Edit > Nodes.. option
Use the search text box to search for a Scoop model node

# Edit Node Dialog
Scoopi =
Scoop1_ECOM_SOCKET -
Scoop?2
Scoop2_ECOM_SOCKET
Cameras
Scoop3
Scoop3_ECOM_SOCKET
Scoopd Lights
Scoop4_ECOM_SOCKET ~—
Scoopb
Scoop6 Systems
Scoop?
Scoop8d - All
K N -
Search:
| Scoop

Double click on any Scoop node from the listto openthe Edit Model Dialog

Keep both dialogboxesopen. It is important to check if the selected scoop model
node isalready be used somewhere else. This can be determined by checking the
node’s parent and the visibility flag. If the node is set as HIDE, it usually means the
model node is okay to be re-located. Typically if the parent node is NULL or
VR_AIRLOCK, the nodeis unused and/or a spare model node.

This document is export controlled. See cover for full disclosure.

55



-]

[ ame: scoopt |

™ Node Visible
™ Node Highlight Tree Highlight o

[" Node Flash TreeFlash
| Mode Transparent Tree Transparent

If the current model node is use, clickon another scoop modelin the Edit Node
Dialog box list to check other model properties.

Once an available scoop modelis located, navigate to desired ORU where the scoop
can be place. The closer the view to the ORU the easierit is to positionthe scoop.
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=  Use the Pop Up menu > Pick Model to Edit option. Hover over the desired ORU
location to check node name. The node name will show at the top leftsection of the
screen.

ﬂ G iage s o m] X

File Display Edit IntSystems Transporters Reconfig Togglefl Options Help
Click to EDIT : cover

>
|

[scoopt | ‘ 'q -

; Scoop1_ECOM_SOCKET li o u

| Scoop2

;ScoopZ_ECOM_SOCKET . ’7 o ! :

| Scoop3 i

|Scoop3_ECOM_SOCKET

| Scoop4 Lights ﬁ 0.00 F

| Scoop4_ECOM_SOCKET S
]

| Scoops
| Scoop6
| Scoop? I~ Node Visible w 2
[ I~ Node Highlight Tree Highlight
I~ Node Flash &
I Node Transparent Tree Transparent 2

Systems

‘ Scoop8 JJ All

W&l Target Name - <PgUp> <PgDown>

= Change the parent node name of the scoop to the ORU node name inthe Edit Model
Dialog box. Followedby“000 00 0” and press enter.

= |f hidden, make node tree visible by clickingthe “Tree Visible” button.

= To makeiteasierto findand position, highlight or flash the scoop using the “Tree
Highlight” or “Tree Flash” buttons. The scoop should appear somewhere around the
new parent node model.
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File Display Edit IntSystems Transporters Reconfig Toggles Options Help

Mo 5

Scoop1_ECOM_SOCKET
Scoop2

Scoop2_ECOM_SOCKET
Scoop3
= [ )

—3
Scoop3_ECOM_SOCKET
Scoop4_ECOM_SOCKET

¥ MNode Visible Tree Visible

Scoop5

Scoop6 W Node Highlight w“‘

Scoop? I Node Flash Tree Flash =
" Node Transparent Tree Transparent "

Scoop8

Target Name - =PgUp>= <PgDown=>

= Use the Edit Model Dialog arrow buttonsto adjust the position of the scoop over
desiredlocation.

Note: This same process can be used to reconfigure any model node in DOUG scene.
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Reconfiguring MT and CETA Carts
= Openthe MOBILE_TRANSPORTER_CETA_CARTS Reconfig Dialog usingthe Main
Menu > Reconfig > Truss > MOBILE_TRANSPORTER _CETA_CARTS Option.

s Reconfig Toggles Options  Help

Carriers
CrewConfig
Modules
ORUs
Other
Robotics

RussianSeg

"

ST s34 TRUSS

HRS_R&R |
P1_TRUSS
P3/4_TRUSS
P6_TRUSS
S0_TRUSS
51_TRUSS

3
3
3
3
3
3
3
13
»
»
»

= Using the MOBILE_TRANSPORTER_CETA_CARTS Reconfig Dialog select which
worksite to move the MT to. Clicking any of the locations on the list will
automatically update the MT positionin DOUG scene.

= This dialogis also use to detach CETA carts from MT and reposition CETA carts
starboard or port of MT, and to position the CETA Carts relative to each other. It also
has CETA Cart optionsto:

Move Brake Handles

Latch/Unlatch Wheel bogies

Move Tool Stanchion

Attach Cartto EV

Detach/Attach Cart

& MOEILE TRANSPORTER_CE

MT_WORKSITE_1
MT_WORKSITE_2

MT_WORKSITE_4
MT_WORKSITE_5
MT_WORKSITE_6
MT_WORKSITE_7
MT_WORKSITE_8
MT_WORKSITE_O
MT_WORKSITE_10

ETA1_to_MT_STBD_INBD
ETAZ_to_MT_STBD_OUTBD

This document is export controlled. See cover for full disclosure.
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To move CETA Carts detach desired cart from MT by selectingthe “DETACH_CETA1”
or “DETACH_CETA2” from the liston the MOBILE_TRANSPORTER_CETA_CARTS
Reconfig Dialog.
Once detached, use the CETA1/2 Dialog from Main Menu > Transporters > CETA 1 (or
2) and the arrows to move the selected cart along the truss rails.

e

A
W

Once detached, use the CETA1/2 Dialog from Main Menu > Transporters > CETA 1 (or
2) and the arrows to move the selected cart along the truss rails. The numbers
correspond to the CETA rail numbers at approximate locations of the cart. An EV
crewmember may need an identifiernumber correspondingto hiseye levelinthe
TFR or the cart edge. If view is close enough, numbers are modeled in DOUG
matching those in the CETA Dialog.

To change positions of CETA cart WIFs and Swingarms use the Main Menu >
IntSystems > CETA > CETA1 (or2) option. A different CETA1/2 Dialog will appear.

WIF angles and Swingarm rotations can be modified by clicking the arrow buttons or
inputting valuesin the text boxesand pressingenter to apply.

2
SWINGARM_1 = |REIEGTTTIY = [gedi]

LR B GRS 30.000000 B3

-

WIF_1_PITCH = Xy = (i

SWINGARM_ 2 = RN =

WIF_2 YAW | = IREDKDTGTTE = (S
WIF_2_PITCH = Xy = (e

SWINGARM_ 3 = [REFERGITIIYE = (S

WUV CVEIES  90.000000 B8 3
WIF_3_PITCH = RN = (e
WIF_4 YAW = IETTTUR = (b
WIF_4_PITCH | = IBERIIII = (]

WIF_S_YAW = IRV TUR = ()

WIF_5_PITCH | = IBEXITTIIN = (]
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Rotating SARJ and TRRJ

= To rotate the SARJ use the Main Menu > IntSYstems > Truss > Solar_Array_Alpha or
Main Menu > JntSYstems > Truss > Solar_Array_Beta to openrespective dialogbox.

= Use the arrow buttons to rotate arrays.

® DOUG EVA: Stage_55-6

File Display Edit JntSystems Transporters Reconfig Toggles Options Help

APFR 4
Antennas  »
CETA 4
Cranes »
CrewConfig »
Robotics ~ »
Tools 12
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Note: In the Solar_Array_Alpha Dialog, PORT and STBD refer to SARJ off of P3 and S3, while

FGB and SM rotate Russian Modules solar joints.

Change SSRMS Location
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To change location of SSRMS use the Main Menu > Reconfig > Robotics > SSRMS to

open the SSRMS Reconfig Dialog box.

2

SSRMS_BASE_A -
SSRMS_BASE_B
SSRMS->LAB_PDGF
$SRMS->NODE2_PDGF
SSRMS-=FGB_PDGF
SSRMS->MBS_PDGF1
SSRMS->MBS_PDGF2
SSRMS->MBS_PDGF3
§SRMS-=MBS_PDGF4
MT_to_WORKSITE_1 m
MT_to_WORKSITE_2
MT_to_WORKSITE_3

MT_to WORKSITE 4

|~

Selectlocation from the list to move SSRMS. Clicking any item from the list will
automatically reposition the SSRMS to selection and update the DOUG scene.

To change the SSRMS angles use the Main Menu > JntSystems > Robotics > SSRMS to

open the SSRMS Dialog.

2

S'llﬁlllRR ) “

-
=
-
— |
=
3
=

Get Current Pos Update Models

Use the SSRMS Dialog to modify the jointangles of the SSRMS by inputting values
into the text boxesor clicking the arrow buttons. Click Update Models button to

apply changes.
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APFR
CETA
COTs
DOUG
ELC
ESP
EV
EVA
FHRC
FRAM
HMD
HPGT
ISS
JEM
JPM
JSC
KOz
LEE
MBS
ML
MR
MT
MUT EE
ORU
PAS
PDGF
PMA
SARJ
SSRMS
SSuU
TFR
TRRJ
UCCAS
VR
WIF

Acronyms

Articulating Portable Foot Restraint
Crew and Equipment Translation Aid
Commercial off the Shelf

Dynamic Onboard Ubiquitous Graphics
Express Logistics Carrier

External Stowage Platform

Extra Vehicular[crewmember]

Extra VehicularActivity

Flex Hose Rotary Coupler

Flight Releasable Attachment Mechanism
Head Mounted Display

High Pressure Gas Tank

International Space Station

Japanese Experiment Module

JEM Pressurized Module

Johnson Space Center

Keep Out Zone

Latching End Effector

Mobile Base System
MultilayerInsulation

Mixed Reality

Mobile Transporter

Multiple Use Tether End Effector
Orbital Replacement Unit

Payload Attachment System

Power Data Grapple Fixture

Pump Module Assembly

Solar Alpha Rotary Joint

Space Station Remote Manipulator System
Sequential Shunt Unit

Translational Foot Restraint

Thermal Radiator Rotary Joint
Unpressurized Cargo Carriers Attachment System
Virtual Reality

Worksite Interface Fixture
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